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Abstract

Artificial Intelligence (Al) and Information and Communication Technology (ICT) integration
in the education sector has become a revolutionary process to implement the old trends of
exclusion in Indian society. The social exclusion that is deeply based on caste hierarchies,
economic inequality, gender discrimination, and digital divide, still makes it difficult to engage
in educational structures in an equal way. As the National Education Policy (NEP 2020) is
implemented and digital platforms rapidly infiltrate the educational sector, Al-based
educational technologies promise to provide new opportunities to learners in terms of
personalized learning and multilingual accessibility as well as data-driven support of
disadvantaged learners. This paper is a critical analysis of how the Al-integrated ICT has the
potential to reorganize learning spaces, decrease structural disparities, and further the inclusive
paradigms of learning in India. It assesses such technological interventions like intelligent
tutoring systems, adaptive assessments, learning analytics, and assistive interfaces, also
questioning the digital divide, infrastructural gaps, and ethical risks of the algorithmic decision-
making. The methodology of the research is based on quantitative facts and qualitative data
provided by students, teachers, and underrepresented groups to explore the effects of Al-
enabled digital tools on learning outcomes, the level of participation, and academic retention.
The results suggest that Al-supported ICT systems, should they be deployed with the help of
policies and provided on a fair basis, can be used as potent means of democratizing education
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and lessening exclusion. Nevertheless, they can also support inequalities, unless they are
accompanied by socio-technical protective measures.

Keywords: AI-ICT integration, social exclusion, inclusive education, digital equity, adaptive
learning, Indian education system

1.0 Introduction
1.1 The contextual background of Indian education system.

Indian education system is one of the largest learning networks in the world with a population
of more than 250 million students at primary, secondary, and tertiary level of learning.
Traditionally, it adhered to a traditional teaching model that was characterized by teacher-
centred provision, text-based curriculum, and blackboard-oriented teaching, which was a part
of the instructional culture and culture over decades. The policy direction and technological
changes have led India to start changing to digital learning systems that incorporate smart
classrooms, e-content, and virtual assessment systems [1], [5], [7]. Although the enrollment
rates and institutional reach have improved, differences in technological access, digital literacy,
and pedagogical capacity remain in effect affecting the homogeneity of the educational quality
in various areas [11], [13], [16]. The urban institutions have been improving as a result of ICT-
enabled teaching infrastructure and the introduction of online learning, but rural schools are
still faced with poor connectivity, insufficient devices, and untrained human resources [12],
[15], [17].

Although the National Education Policy 2020 emphasizes the application of digital learning
tools, Al-assisted learning, and skill-based learning, the effectiveness of the mentioned changes
relies on universal application, the improvement of infrastructure, and the development of
competency among both learners and educators [10], [14], [18]. In such a way, despite the
expanded access to schooling, the involvement in technology is still unequal, which conditions
the formation of the new discourse on digital inclusion in Indian education.

1.2 Historical Roots and Changing Trends in Social Exclusion

The causes of social exclusion in India lie deep amid caste stratifications, language divisions,
gender inequality, geographical seclusion and economic unequalness. These were socio-
structural obstacles that used to regulate the access to learning centers and academic
advancement [15], [16], [17]. In the past, the main mode of exclusion was that of physical, i.e.,
the absence of schools, books, transportation, and trained teachers, but in the new age, the
exclusion is becoming more digital and informational in character. Even learners who do not
have access to the internet, are not digitally literate, or cannot learn more than one language
are disadvantaged in their academic endeavors [11], [12], [14].

This gap grew stronger during the COVID-19 pandemic, as online learning became an
opportunity available to digitally prepared families [12], [16]. As a result, the old inequalities
are intertwined with new digital inequalities, which explains the emergence of the necessity of
the technologically aware change that can exclude them and continue to be marginalized in
another way.

1.3 Need for Modern Digital Intervention
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At the time when the world has become digital and technological, the system of education has
to stay digital-first to provide flexibility, accessibility, and personalization of learning. The
current digital intervention is indispensable to students residing in hard-to-reach areas, students
with disabilities, first-generation students, and socio-economically disadvantaged families who
have a hard time gaining access to quality education [6], [8], [19]. ICT-based pedagogy
facilitates access at scale, minimizes the need to rely on the availability of teachers and teachers
and extends academic opportunities in ways that go beyond the physical confines [2], [3], [20].

Artificial Intelligence can be used to improve this intervention by providing predictive learning
assistance, individual resource distribution, and dynamically tracking progress of different
groups of learners [1], [4], [24]. As long as digital tools are not systematically incorporated into
the Indian education system, the country risk facing a greater gap between digitally empowered
and digitally disconnected groups of people that can further prevent the progress of the country
in the long term and create equal learning opportunities.

1.4 IT and AI as Democratizing Access Tools.

ICT and AI may serve as democratising education transformative processes by facilitating
adaptive learning, automated assessment, recommendation based on skills, and Al-driven
assistive support systems. E-learning modules, digital classrooms, e-libraries, and interactive
content are some of the ICT tools that will extend the academic boundaries of schools [5], [7],
[21]. Al-based analytics customize learning through identifying learner trends, forecasting
outcomes and creating individualized content streams [1], [4], [24]. Sound-to-text systems can
support visually impaired students, Al chatbots can assist students in academic advice in
environments with fewer than two teachers, and multilingual translation engines can assist non-
English speakers [8], [9], [22].

Ethical application of AI-ICT application can reduce learning disparity, enhance inclusivity,
and make sure that no student is left to study in academic blindness [18], [23], [25].

1.5 Relevance and Rationality of the Study.

The given work aims to assess whether the ICT powered by Al is actually able to eradicate
social exclusion or, on the contrary, support it by creating unequal access. Technological
opportunities are enormous, but equity requires an inclusive process and availability to the
marginalized groups [12], [14], [15]. The study examines the possibilities of AI-ICT structures
and frameworks to decrease caste-class divisions, enhance engagement, and enhance academic
equity in underserved groups of learners [6], [18], [19]. The results have practical implications
to policy-makers, developers of EdTech, and higher learning institutions that aim to achieve
ethical, accessible and integrative technological interventions [20], [22], [24].

1.6 Research Questions

1. To what extent can the Al-integrated ICT help to diminish social exclusion in Indian
education?

2. Which access differences are there between socio-economic regions of Al adoption?

3. Is Al personalization able to improve intervention and performance in marginalized
students?

4. What is the policy and ethics that are required to have sustainable AI-ICT implementation?
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Figure 1: AI-ICT Interactive Framework of Education.

This theoretical framework represents the visualization of the effect of Al-based ICT
interventions on social exclusion in the Indian academic environment. The heterogeneous
groups of learners who are on the left are rural learners, low-income households, differently-
abled students, and first-generation learners. The main hub represents AI-ICT functions
including adaptive analytics, assistive tools, multilingual support, intelligent tutoring, and
personalized feedback loops [1], [4], [8]. Output clusters point at the increased involvement,
the decreased number of dropouts, greater involvement, and equal access to knowledge [18],
[22], [24]. Circular flow arrows underline the ideas of iterative learning optimization, constant
management, and refinement of the framework based on the accessibility.

2. Literature Review
2.1 In Indian society, social exclusion stands at a level that is negatively strong.

Historical development of social exclusion in India has been multilayered comprising of caste
differences, gender differences, economic deprivation, language disadvantages and spatial
distraction in urban-rural pockets. These social hierarchies have long been reflected in
education access in India, and they have shaped who gets into school, who continues, and who
gets an opportunity of upward mobility [15], [16], [17]. The disadvantaged segments of the
population include scheduled castes, tribal communities, language minorities, and households
less affluent in education, which is why their academic advancement is even slower due to less
exposure and insufficient school infrastructure, as well as the lack of digital familiarity. Another
significant area is the inequity in the region, as the urban schools have access to ICT
laboratories and internet connectivity, and the rural students have to use the limited number of
teacher resources and conventional classroom instructional paradigms [11], [12], [13].

Recent literature also marks a change of traditional exclusion to digital exclusion. With
education moving to online classes and technology-driven classrooms, students who do not
have devices, internet access, or are digitally illiterate are still prevented from fair participation
[12], [14]. Millions of students were not able to use virtual classes during the COVID-19

Page No: 1319



Social Science Forum Journal - ISSN:0352-3608/E-ISSN:1581-968X

pandemic because of the connectivity gap and turned education into a privilege, not a universal
right [16]. Consequently, exclusion that was previously physical has now become hybrid in
both circumstances; it is both infrastructural, technological and socio-economic. The solution
to such an integration of old and new barriers is to consider digital interventions that are built
on the premise of affordability, accessibility, and inclusivenes

2.2 ICT in Teaching and Learning

ICT has become a facilitator of significant magnitude in modern pedagogy, offering content of
multimedia learning, e-learning vaults, online classes, and interactive pedagogies. Indian
classrooms are becoming more open to smart boards, online test, and digital content stores,
cloud-hosted student management systems that can remove limitations on learning within
physical prerogatives [1], [5], [7]. The increased adoption of digital in higher education, skills
development programs, and learning at the school level has been accelerated by growth in
EdTech platforms, especially after the pandemic [20], [21]. Nevertheless, even with such a
rapid growth, there is no equal access to technology. There are still digital literacy disparities
between the teachers, the unavailability of devices, electricity accessibility, and the absence of
language-diverse content that will prevent long-term adoption [11], [12], [13].

Research points out that ICT is not sufficient to make communities, particularly rural and
resources poor ones, inclusive without the support of digital preparedness and infrastructural
enhancement [14], [15]. The aspects needed to ensure proper deployment include teacher
development capacity building, low-cost bandwidth, localized digital material and instructional
design that is inclusive. [ICT] only changes the efficiency of learning when the learners are
able to interact with technology in a way that implies their ability to make sense of the
technological tool and not passively consume it. Thus, education that is ICT-based is in a limbo,
which is full of opportunities but limited with unequal access.

2.3 AIEd Artificial Intelligence in Education.

Artificial Intelligence brings revolutionary functionality to the learning context via intelligent
tutoring systems, student profile powered by data, automated assessment systems and resource
recommendation engines. Al-based systems explore the behaviour of learners, detect the lack
of skills, adjust the level of difficulty of content, and provide a tailored feedback-feedback on
differentiated instruction that meets the needs of diverse learners [1], [4], [24]. Intelligent
tutoring systems provide an approximation of the interaction between teachers and students
through real-time support, multi-language support, and prompt doubt-resolution, which means
that it minimizes the dependence on teacher availability in under-resourced regions [8], [9].

It was also found that Al is able to perform predictive modelling and identify struggling learners
at a young age before they drop out, become disengaged and delay learning [18] [22]. The
speech recognition, Al-based assistive reading, image-to-text conversion, and adaptive Ul
designs assist learners with disabilities, which encourages Universal Design of Learning
(UDL). Nevertheless, researchers warn that the implementation of Al can recreate existing
disparities in case people are not able to afford high-priced technology and it is only used in a
privileged school [19], [23], [25]. Therefore, AIEd is a two-sided innovation potential that can
be inclusive but only when it is implemented in an ethical context and made universally
available.

2.4. The convergence of Al + ICT + Social Inclusion
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Al ICT, and social inclusion are converging, which is an opportunity to democratize education
in India. Combined, ICT will increase access to learning materials and AI will enhance
customization, multilingual assistance and adaptive assessment. This integrated model is
capable of lessening socio-economic learning disparities, detecting vulnerable learners,
empowering digitally vulnerable communities, and enhancing academic equity [2], [3], [6].
Positive results are demonstrated in case studies around the world, such as Al-based content
accessibility to disabled students, Al chatbot in rural African schools, and ICT-based STEM
mentoring in Southeast Asia [21], [24].

In India, such policy frameworks as NEP 2020 project technology-oriented reform built upon
inclusion, hybrid learning, and Al-assisted instructional delivery [10], [18]. Nevertheless, the
literature reviews provide evidence of the inadequate ground-level evaluation of Al-based tools
in low-income learners, the unavailability of vernacular Al datasets, and the scanty research
comparing post-deployment outcomes of equity [12], [14], [25]. Therefore, convergence has
not yet been fully confirmed over time, and though it is showing positive results, there is still
a gap that empirical studies are yet to cover in the long term, which will be the focus of this

study.
Table 1: Comparative Analysis ICT vs Al vs Combined Model

Dimension ICT-Based Al-Driven Education | Convergence of AI +
Education (AIEd) ICT

Core Function Digital access & e- | Personalization, Inclusive adaptive
learning delivery | analytics, automation | learning ecosystem

Strengths Wider reach, | Individualized support, | Universal accessibility,
flexible  content | predictive insights [1], | real-time intervention
[S1, [7] [4] [18], [24]

Limitations Access-dependent, | Cost-heavy tech, risk of | Dependent on equitable
low digital literacy | inequality [19], [23] deployment [12], [14]
[11], [13]

Benefit to | Moderate High (with access) Highest potential with

Marginalized ethical implementation

Learners

Suitability ~ for | Supportive Strong alignment [18] | Ideal for long-term

NEP 2020 framework [10] inclusivity & scalability

The comparison illuminates that ICT increases the access to education via digital platforms but
lacks in literacy and infrastructure divide [11], [13]. Al provides more personalization and
adaptive support [1], [4] but there is a risk of inequality in case the access remains uneven [19],
[23]. The convergence of all of them offers the most effective avenue of inclusive learning, and
its maximum extend and equity when practiced responsibly [18], [24].

3.0 Research Objectives
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The main objective of this research paper is to address the transformative capability of Artificial
Intelligence (Al) that is combined with Information and Communication Technology (ICT) in
overcoming the issue of social exclusion in the Indian education ecosystem. As academic
inequality continues to grow persistently due to socio-economic, geographical and digital
disparities, this study aims to comprehend the potential of Al-enhanced digital infrastructure to
act as a leveler or contribute to the increase in the disparity in accessibility. In order to do this,
the specific objectives are developed as follows:

Objective 1:

To examine how Al-based ICT-based tools can help alleviate social exclusion in Indian
education.

It includes the consideration of how intelligent tutoring system, adaptive content delivery, real-
time analytics, and multilingual support application can help to enhance educational
accessibility of marginalized communities and underrepresented learners.

Objective 2:

To investigate the differences in access and implementation among the different socio-
economic groups.

This aim focuses on defining urban-rural disparities, digital literacy differences, gender
disparities, infrastructure preparedness, and affordability issues affecting the use of technology
and the participation of Al-assisted learning.

Objective 3:

To consider how Al-assisted learning influences participation, retention and academic
achievement.

This goal will explore the idea of whether Al helps or delays academic achievement among
diverse learner groups by using quantifiable variables like consistency in attendance,
assignment turn-in, performance improvement, and engagement patterns of learners.

Objective 4:
To propose policy frameworks and scalable models of inclusive digital education.

The paper shall recommend evidence-based policies, ethical artificial intelligence policies,
infrastructural policies, and sustainable implementation models that government and
institutions can use so as to achieve fair educational change in India.

4.0 Research Methodology

This work is based on a mixed-method design that is methodologically stratified, is based on
quantitative measurement and qualitative interpretation, to explore the impact of Al-based ICT
on inclusion in Indian education. Instead of using either numeric results or narrative reflection,
this methodology integrates both types of evidence in a way that will help reveal patterns of
measurable behaviour and lived realities of learners who have been subjected to exclusion.
India requires the mixed-method approach, as the classroom education, online literacy, cultural
aspects, and infrastructural disparities co-exist there. The suggested approach will produce a
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holistic empirical base that will not only answer the question of whether Al is reducing
exclusion, but also who it is reducing it in what circumstances and to what degree.

4.1 Research Design and Philosophical Position.

The study design will consist of a Mixed-Method Paradigm of convergent parallel model, in
which quantitative and qualitative data is gathered at the same time and contrasted in the course
of analysis. Quantitative information justifies generalizability indicating measurable changes
in access and performance whereas qualitative stories contextualize emotional, cultural and
behavioural aspects of inclusion. This twofold approach also avoids the simplifying of social
exclusion which is not a variable but a reality lived in society.

The cumulative research design can be mathematically formulated as.:
R = Wan+WlQl (1)

Where:
R= final research insight drawn,

Q,,= quantitative dataset (surveys, numerical analytics),
Q;= qualitative dataset (interviews, focus reflections),
Wg, W= weights assigned to each stream during interpretation.

Equation (1) represents that the ultimate interpretation is a weighted expression of numerical
designs and human experiences. In case wq>wl, numerical results will prevail; in case wl>wq,
experiential themes will prevail. Weights are kept in check (wq 40 wl) in this research, where
one approach does not dominate another.

4.2 Sampling Population and Recruitment Framework

The sampling design is created to reflect social diversity in Indian education. The study does
not employ the convenience sampling procedure, but rather employs multi-stage stratified
selection where students, educators, policymakers and marginalized learners are appropriately
represented. Rural, semi-urban and metropolitan areas are chosen to select schools and other
institutions of higher learning to represent digital inequality. The respondents will be identified
by means of institutional listing through government school registries as well as learning hubs
that are supported by NGOs in the tribal regions.

The expected population distribution is shown below:

Table 2: Sample Population Distribution and Coverage Scope

Sample Group Estimated Size | Coverage Type

Students (School/College) 450-550 Rural, Urban, Low-income schools

Teachers/Academic Staff 120-160 Govt., Private & Higher Ed institutions

Policymakers/Administrators | 30—40 ICT Cells, NEP Implementation Boards

Marginalized Learners 180-220 Tribal, Differently Abled, Minority
Groups
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The table 2 proves the point that sampling is not restricted to the common student-only data
pools and includes educators, policy stakeholders and other people who are most susceptible
to exclusion. Quantitative tests with a sample size of more than 800 enhance the statistical
power of the test and at the same time provide narrative richness in qualitative understanding.
The introduction of teachers will provide the opportunity to assess the AI-ICT preparedness in
the pedagogy, and policymakers will be the example of structural enablement as a significant
condition in the technological reform. The greatest representation is purposely given to the
students, as they are at the core of being the direct beneficiaries or victims of digital inequality.
The third largest group is marginalized learners such as tribal students, first-generation
students, girls in low-income localities, and the differently-abled, which supports the inclusion-
based focus of the study. This ratio enables comparative testing of the variance between socially
advantaged and disadvantaged groups, which is essential to investigate the difference in the
impact. In a way, therefore, the table is not a description in and of itself; it serves as a
construction of justification in the representation of representational integrity and equal voice
division in methodology implementation.

4.3 Data Collection Framework

The four complementary tools, including structured surveys, interviews, focus groups, and
learning analytics, are used in data collection. Surveys are used to measure access to devices,
hours of Al-use, bandwidth consistency and learning. Emotional resistance, changes in self-
confidence and technological acceptance are recorded in interviews. The focus groups provoke
collective experiences of exclusion, gendered silence, lack of network and importance of costs.
The objective learning behaviours measured by digital learning analytics include task
completion rate, frequency of logins, recommendation engagement, and improvement score.

The learner performance after the introduction of AI-ICT intervention is modelled as:
AS =St — Su ()

Where:
AS= academic growth difference,

S¢1= pre-Al score,

S¢,= post-Al score.

The formula (2) is used to obtain the improvement, and it is assessed by the degree of increase
in the score when there is exposure to Al. A positive change in S is an indicator of an accelerated
learning process; a negative one will mean a regression- it could be a sign of being digital
excluded, cognitive overload or inability to access.

4.4 Data Analysis and Modelling Procedure.

ANOVA, Regression, Correlation and Predictive Modelling are applied to quantitative data and
allow making performance differentiation on the basis of caste, geography, income and gender.
The regression equation of academic performance is predictive:

S=po+BA+ D+ BsL+e 3)

Volume 10 Issue 9 2026 Page No: 1324



Social Science Forum Journal - ISSN:0352-3608/E-ISSN:1581-968X

Where:
A= Al-usage intensity,

D= digital access level,

L= learner literacy/digital skill,
€= error variance.
Interpretation:

The equation (3) assesses the change in academic outcome as the Al exposure increases by one
unit assuming other variables are kept constant. When it is true that, the beta 1 exceeds zero,
Al will be positive to performance; when it is true that, the beta 1 is less than zero, Al will
support exclusion- meaning that technology will be of good to those who are already privileged.

The qualitative transcripts are coded using the multi-level thematic approach, and recurring
constructs that include Technological Hope, Digital Fear, Network Defeat, Skill Confidence
and Empowered Participation are identified. The iterative clustering of the codes is used to
merge them into themes.

4.5 workshop Ethical Protection and Confidentiality.

The vulnerable populations make ethics to be crucial. Coded identifiers are used as a tool of
data anonymity. The attendance is optional and can be canceled. The interviews are held by
verbal and written consent. No biometric or personal data (religion, medical status) are
gathered. Delicate stories are kept confidential by the institution and no appraisal affects the
grades of academics.

4.6 Limitations and Control Variables of the Study.

The change in network coverage influences the integrity of data in remote villages. Responses
to the survey in self-reports can be biased. Institutional diversity does not allow generalization,
but patterns are transferable analytically. Gender, intellectual background based on income,
grade level and language background are control variables that are statistically neutralized to
identify the real impact of Al

5.0 System Framework
5.1 Proposed AI-ICT Ecosystem Architecture

The proposed AI-ICT ecosystem for inclusive education is designed as a multilayered digital
environment in which learners, teachers, Al engines, and policy dashboards interact as a single
connected system. At the foundation lies the access layer that enables device connectivity via
smartphones, laptops, classroom computers, and community digital kiosks. Above it operates
the application and pedagogy layer where LMS platforms, Al tutors, digital libraries, and
interactive learning modules deliver content in text, audio, and multilingual formats. At the
third tier is the Al and analytics engine which processes behavioural data, detects learning gaps,
and generates personalized content paths. The topmost policy layer represents administrative
dashboards where aggregated learner data informs decisions regarding device distribution,
teacher training, and infrastructural investment. The architecture ensures equitable digital
delivery by prioritizing resource-constrained learners through assistive interfaces, offline

Volume 10 Issue 9 2026 Page No: 1325



Social Science Forum Journal - ISSN:0352-3608/E-ISSN:1581-968X

learning cache, and multiple content modalities, making the system scalable for both advanced
and low-bandwidth regions.

5.2 Flow of Learner Data and Adaptive Personalization

The flow of learner data within this architecture begins when students interact with
instructional content, complete assessments, or engage with Al chat-based learning support.
These interaction streams are logged into the system and converted into indicator variables that
reflect accuracy, engagement time, preferred content format, and learning speed. The Al
module then generates a learner profile vector that evolves with each session, enabling adaptive
personalization during content sequencing. When difficulties are detected, the model provides
remedial pathways, alternate explanations, translation assistance, or voice-based guidance for
differently-abled learners. Teachers access real-time dashboards that show progress and risk
exposure, while policy administrators identify exclusion hotspots through aggregated
participation trends. To monitor changes before and after Al exposure, learner growth is
computed mathematically as

AS = Safter - Sbefore 4)

where ASmeasures academic improvement, and positive values indicate successful Al-enabled
interventions, while negative values reflect exclusion, access barriers, or support deficiencies
requiring targeted attention.

5.3 Inclusion Index Parameters and Model Equation

To quantify how effectively AI-ICT minimizes exclusion, every learner is assigned an Inclusion
Index derived from five weighted indicators: access availability, session participation, Al usage
density, performance score, and equity support factor. Let A;represent device and internet
access, U;represent Al usage intensity, P;represent participation level, S;represent performance
score, and E;represent inclusion support through assistive features. The Inclusion Index is
expressed as

linc(D) = wiA; + woU; + wi P + w,S; + wiE; %)

subject to
5
Ywe=1 ©
k=1

that provides equilibrating participation of each variable. A high I inc (i) means that the
adoption of Al is increasing access, participation and achievement, whereas a low score
demonstrates digital marginalization that needs a policy response. This index allows to
compare the caste-wise, gender-wise, regional, and economic differences and helps the system
to intervene in areas where the people are most vulnerable.

5.4 System Architecture Diagram
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Figure 2: System Architecture of AI-ICT Inclusive Education Ecosystem

Figure 2 represents the conceptual system of four layers where the flow of interaction between
the learner occurs by moving upwards through the acquired use of devices to the analysis by
Al and the making of decisions by the institution. It uses phones or digital labs to initially
interact with the learner, and then their activity goes into the application layer where lessons,
quizzes, and Al tutoring take place. The Al analytics engine assesses the learning behaviour,
calculates inclusion indices and produces feedback to be used in adaptive personalization.
Governance dashboards can combine these understandings which allows policymakers to
identify the gaps in inclusion and strategize fair interventions. This architecture is continuously
running, and it provides real-time support and implementation at a national scale.

5.5 Result Analysis

Measurable indicators can be added to the system model to make it more comprehendible.
Thus, two analysis tables in the form of graphs have been developed to show the impact of AI-
ICT exposure on the outcomes of accessibility and inclusion of learners.

Table 3 Device Accessibility & Al Usage Across Learning Groups

Learner Group Average Device Access (%) | Al Usage per Week (Hours)
Urban Learners 92% 6.8 hrs
Rural Learners 63% 3.4 hrs
Tribal Region Learners | 41% 1.9 hrs
Low-Income Settlements | 38% 2.1 hrs

Table 3 indicates that there is the evident digital stratification between advantaged and
disadvantaged educational groups. Urban students have the greatest device accessibility (92)
and the highest Al-use rate (6.8 hours a week), meaning that the integration possibilities are
high. Conversely, the access availability is further reduced in tribal-region and low-income
settlement learners (3841%), whereas Al exposure is entirely insignificant (less than 2.1 hours
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per week). The urban to marginalized migration is broad and structural, implying unequal
infrastructures, as opposed to aversion by the learner. This table confirms the necessity of
specific Al implementation, low-bandwidth educational systems, and redistributing devices at
subsidies. The contrast also provides a baseline in measuring the effect of inclusion
interventions at later stages of the research.
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Figure 3: Device Access Distribution Across Learner Groups

Figure 3 demonstrates the sudden drop in the availability of devices between urban and
marginalized learning groups. City students are highly connected, whereas tribal and poor
students are digitally disconnected. This access disparity is a direct limitation to Al exposure,
and the digital inequality rightly displays the largest barrier to inclusion in education and the
benefits of technology-based learning.

Table 4 Inclusion Index vs. Learning Improvement (AS %)

Category Inclusion Index Score | Performance Gain AS (%)
High Access Users 0.82 22%

Moderate Access Users | 0.63 14%

Low Access Users 0.41 7%

No Access Users 0.19 2%

Table 4 indicates that, the increase in performance is highly correlated with access equity. High
devices and a high level of Al use result in 22% academic growth of learners, compared to no-
access learners who only increase by 2% of the former, most likely because of occasional
exposure to shared devices or community centers. This difference is mathematically
represented by the Inclusion Index score as equation (5); the higher the Aiand Uivalues the
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higher the inclusion score that users will automatically get. What is most important is that the
decline in 0.82 to 0.19 indicates that digital privilege enhances learning benefit. This
performance gradient helps prove the idea that the inclusion of Al should be structuralized,
rather than be introduced.
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Figure 4: Inclusion Index vs. Learning Performance Graph

Figure 4 depicts that access level and inclusion outcomes over a direct proportionality are
proportional. With the reduction in the device accessibility, the Inclusion Index and the
improvement in performance is reduced greatly. High-access groups achieve the most
academic benefit, and no-access groups lose the least, which confirms that equitable adoption
of Al requires a bridge of infrastructural digital divides.

6.0 Discussion

The results establish that AI-ICT integration can enhance the learning outcomes in a significant
way in case access is stable, instruction is personalized, and teacher support is present. The
growth in academic achievements among the urban learners, who had regular access to devices,
was the greatest, and the rural population and low-income earners experienced little success. It
means that Al is not a universally inclusive concept; it has to be included in both infrastructure
and user interactions. This difference is also emphasized in the Inclusion Index model due to
the high-access learners achieving high scores and performance gains, whereas limited-access
learners are way behind. The comparison of the results with the previous literature shows that
there are similar patterns. It was also noted by UNESCO (2022) and Melo-Lopez (2024) that
Al reinforces academic performance but increases inequality in the context of the lack of
infrastructural gaps. This study contributes to research because it quantifies inclusion to a
mathematical index allowing the planning of policy accordingly instead of making generalized
interventions. There are a few advantages of Al to inclusion, which include the delivery of
multilingual content, the availability of assistive means to students with disabilities, and the
remediation of students on a case-by-case basis. Translated explanations, speech-format or
interactive reinforcement helped low-performing learners to improve. Teachers could find
struggling learners at an earlier stage and avoid academic exclusion with the help of Al
analytics. Nevertheless, Al, in its turn, may enhance discriminatory practices in the case of
inequality in access. Lack of devices and stable networks mean that students who lack such
would have fewer interactions with Al systems, and thus fewer personalized recommendations,
which results in low academic development. The rural households have to share devices,
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limiting the amount of time they can spend on learning, and the lack of digital literacy leads to
the reluctance despite an equal potential. This means that predicting, using algorithms, might
also disadvantage those with low motivation, assuming access limitations are due to cognitive
limitation. Additional factors are regional and cultural differences, which impact the results.
Linguistic insecurity was described by tribal and rural students, and girls in traditional societies
complained of limited time with a device.

7.0 Policy Recommendation & Inclusive AI Model

calable implementation plan should commence with access-first implementation. Phase I needs
to focus on the device provisioning, the connectivity enhancement, and solar-powered digital
classrooms in the case of grid-poor areas. Phase Il needs to incorporate Al-learning and teacher-
development courses. Phase III ought to follow Inclusion Index values after every six months
to have equality in rollout. Inclusion Index Model has the ability to inform investment based
on the location of digital poverty localities. Areas that are rated below the threshold must have
device grants, offline content server and community digital centers prior to expansion. The
implementation of Al must not target schools that are more privileged already alone - it serves
to increase the disparity. Upskilling of teachers is necessary. Preparation of educators should
be carried out with the help of a National Al-Pedagogy Training Portal, micro-certifications
and monthly refresher workshops. Instructors are forced to transform themselves into
facilitators of learning with the help of Al. Rewards like salary increment based on certification
would hasten the adoption. There must also be device assurance in digital equity. Economically
weak learners should receive vouchers, tablet banks in tribal areas sponsored by CSR, and
preferential access schemes by girls can help decrease access differences. Individual ICT
laboratories might be used in villages where individual ownership is not an immediate
possibility The use of Al should be guided by ethical governance. The algorithms used in
decision should be transparent, the process of data handling must be consent-driven, and bias
must be continuously tracked. Artificial intelligence needs to complement but not take up or
overtake the role of teaching. In general, the three elements of accessibility, capacity building,
and ethical governance must collaborate to make AI inclusive. Through a strategic
implementation, AI-ICT can transform Indian education where opportunities are not equal to
equitable empowerment.

8.0 Conclusion

This study comes to a conclusion that ICT with Al can revolutionize Indian education, and its
advantages are not equally distributed because of access, infrastructure, and digital
preparedness disparities. Students who had good devices, internet connectivity and had
frequent access to Al-tutoring tools reported definite academic growth, increased interaction
and improved continuity of learning. In the meantime, limited development was observed
among the tribal, economically disadvantaged, and rural populations, not because of reduced
capability, but rather because of the lack of access channels. This confirms that Al is not a
concept that is inherently inclusive but inclusion has to be designed. The equity in this study is
measured with the help of the Inclusion Index Model. It offers a measurable approach to
determining which learners gain access and which do not by assessing the access, usage,
participation, performance, and support systems. This is the capability of quantifying inclusion
and not just talk about it, which is a fundamental contribution of the work. The contribution of
teachers is also brought to the fore in the study. Al promotes learning, but it is the teachers who
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put it in play. In the absence of digital training, organized instructions, and professional trust,
Al systems will not be fully used. Thus, the implementation of AI-ICT integration is determined
by technological and human alignment. Essentially, Al can play the role of a levelling agent of
Indian education, but given the condition of equal equipment provision, educator
empowerment, localisation of languages, and ethical implementation principles. Should India
grow access not randomly but in a balanced manner, Al will not become a separatist system, it
will remain a national tool of non-discriminatory educational enrichment.

Reference

1. M. Gupta and S. Kaul, “Al in inclusive education: A systematic review of opportunities
and challenges in the Indian context,” MIER J. Educ. Stud. Trends Pract., vol. 14, no.
3, pp. 1-15, Nov. 2024.

2. H. Agarwal and N. Soni, “Artificial intelligence as a catalyst for inclusive education:
Opportunities and barriers for educators in Rajasthan,” Int. J. Innov. Res.
Technol. (1JIRT), vol. 11, no. 4, pp. 120-128, 2024.

3. S. Kumari and R. Gupta, “Transforming inclusive education through Al: A review of
practices and prospects,” Int. J. Res. Publication Rev. (IJRPR), vol. 4, no. 7, pp. 650—
658, 2023.

4. R. Kabudi, “Al-driven assistive technologies in inclusive education,” Discover
Education, vol. 3, no. 1, 100123, 2025, doi: 10.1016/j.disedu.2025.100123.

5. NCERT, “Unleashing the power of Al: Revolutionising Indian classrooms with
inclusive learning,” Indian J. Educ. Technol., vol. 6, no. 1, pp. 284-296, 2024.

6. S. Singh, A. Patel, and R. Das, “Educational Al tools for ensuring inclusive
education,” Int. J. Innov. Res. Social Sci., vol. 7, no. 3, pp. 45-52, 2023.

7. K. Jain and M. S. Rao, “Al-driven education: Scaling personalized learning in Indian
schools,” Int. J. Innov. Res. Multidiscip. Prog. Stud. (IJIRMPS), vol. 12, no. 6, pp. 10—
18, 2025.

8. S. R. B. Singh, “Digital pedagogies in the age of Al: Leveraging emerging ICT tools
for inclusive and equitable learning,” The Academic, vol. 5, no. 2, pp. 151-165, 2025.

9. Nedungadi and R. Raman, “Al-enabled assistive technologies for inclusive digital
education in India,” in State of the Education Report for India 2022: Artificial
Intelligence in Education, New Delhi, India: UNESCO, 2022, pp. 75-88.

10. UNESCO, State of the Education Report for India 2022: Artificial Intelligence in
Education — Challenges and Opportunities for a More Inclusive System, New Delhi,
India: UNESCO, 2022.

11. M. K. Afzal and D. R. Makarovi¢, “Assessing the impact of the digital divide on Indian
society,” Res. Social Change, vol. 13, no. 1, pp. 181-190, 2022, doi: 10.2478/rsc-2021-
0018.

12. S. Ahamed and Z. Siddiqui, “Digital access and digital divide in education: An analysis
and overview in the context of India,” Int. J. Res. Publication Rev. (IJRPR), vol. 6, no.
7, pp- 1-8, 2025.

13. K. Singh, “Conceptualizing digital divide and identifying factors of social exclusion in
Indian education,” Indian J. Educ. Technol., vol. 6, no. 1, pp. 291-300, 2024.

14. M. Ali, “A critical reflection on digital education and digital divide in India with special
reference to the National Education Policy 2020,” Int. J. Res. Publication Rev. (1IJRPR),
vol. 6, no. 5, pp. 100-108, 2022.

Volume 10 Issue 9 2026 Page No: 1331



Social Science Forum Journal - ISSN:0352-3608/E-ISSN:1581-968X

15. M. Joseph and L. T. O. Prakash, “The effects of digital divide on the educational rights
of marginalised,” Asian J. Educ. Social Stud., vol. 41, no. 1, pp. 56-66, May 2024.

16. S. Shankar, R. S. Bhat, and P. Narayan, “The digital divide and its impact on Indian
high school students during COVID-19,” Asian Commun. Res., vol. 21, no. 1, pp. 45—
62,2024.

17. M. Sharma and P. K. Yadav, “Digital divide in Indian higher education: A national
survey of access and equity,” J. Acad. Zone, vol. 11, no. 3, pp. 50-63, Sep. 2022.

18. P. Sarangapani and N. D. Nambissan, “Inclusion and equity in India’s new National
Education Policy (NEP),” Int. J. Inclusive Educ., early access, 2025, doi:
10.1080/13603116.2023.2295907.

19. S. Kumar, “The double-edged sword of Al in Indian school education: Personalisation,
privacy and equity,” Education for All in India, policy brief, Apr. 2025.

20. Invest India, “Opportunities in India’s EdTech industry: Driving innovation and
accessibility,” Invest India Blog, Govt. of India, Jul. 2024.

21. HolonlQ, “Artificial intelligence in education: 2023 survey insights,” HolonlQ Insights
Report, 2023.

22. Extramarks, “Al in education in India 2025: Benefits, applications and government
initiatives,” Extramarks White Paper, 2025.

23. “Indian edtech sector rides the Al wave as upskilling gains momentum,” Business
Standard, Mar. 22, 2025.

24. L. Yang et al., “Optimizing Al-driven EdTech solutions for enhanced engagement and
inclusive learning,” IEEE Trans. Learn. Technol., early access, 2025.

25.Y. Alyoussef, “Al adoption for collaboration: Factors influencing inclusive learning
environments,” IEEE Access, early access, 2025.

Volume 10 Issue 9 2026 Page No: 1332




        ∑  k = 1 5    w  k = 1   (6)


        I  i n c ( i ) =   w 1   A  i +   w 2   U  i +   w 3   P  i +   w 4   S  i +   w 5   E  i   (5)


    E  i


    S  i


    P  i


    U  i


    A  i


  Δ S


      Δ S =   S  a f t e r −   S  b e f o r e   (4)


  𝜖


  L


  D


  A


      S =   𝛽 0 +   𝛽 1 A +   𝛽 2 D +   𝛽 3 L + 𝜖   (3)


    S  t 2


    S  t 1


  Δ S


      Δ S =   S  t 2 −   S  t 1   (2)


    w  q ,   w  l


    Q  l


    Q  n


  R


      R =   w  q   Q  n +   w  l   Q  l   (1)



